03/29/06 11:55 FAX 9517814507 



KMOB 



@007 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 

latcroationaj Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 : 
B29D 11/00 



Al 



(11) Intenatiooal Publication Number: WO 94/06621 

(43) International Publication Date: 31 March 1994 (31.03.94) 



(21) International Application Number: PCT/US93/08455 

(22) International Fifing Date: 10 September 1993 (10.09.93) 



(30) Priority data: 
07/944,891 



11 September 1992(11.09.92) US 



(71) Applicant: PILKINGTON VISIONCARE INC. [US/US]; 

2420 Sand Hill Road, Menlo Park, CA 94025 (US). 

(72) Inventors: THAKRAR, Ashok, R. ; 2582 Glen Dundee 

Way, San Jose, CA 95148 (US). GANDHI, Khiishroo ; 
243 Buena Vista Avenue, a*402, Sunnyvale, CA 94086 
(US). 

(74) Agent: PETERSON, James, W.; Burns, Doane, Swecker & 
Malhis, George Mason Building, Washington and Prince 
Streets, P.O. Box 1404, Alexandria, VA 22313-1404 (US). 



(81) Designated States: AT, AU, BB, BG, BR, BY, CA, CH, 
CZ, DE, DK, ES, FI, GB, HU, JP, KP, KR, KZ, LK» 
LU, LV, MG, MN, MW, NL, NO, NZ, PL, PT, RO, 
RU, SD, SE, SK, UA, VN, European patent (AT, BE, 
CH, DE, DK, ES 4 FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SEX OAPI patent (BF, BJ, CF, CG, CI, CM, GA, 
GN, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 




(54) Tide: A METHOD OF MANUFACTURING A CONTACT LENS 




(57) Abstract 

This invention relates to a method of manufacturing a contact lens which has a first section formed from a first material 
and a second section formed from a second material. The method includes the use of a casting mould (1) which has an end wall 
(3) that is inwardly displaced into the space defined within the mould to define a receptive well (S, T) into which material can be 
cast to be cured/porymerised to form a lens button (B). The method further includes: casting a first monomer material into the 
receptive well of the casting mould and polymerising/curing the monomer material; and machining the article formed by the 
above casting into a contact lens (CL) wherein the first monomer material includes a polymerisable material which has a pene- 
trating-like action with respect to the material from which the casting mould is formed that acts to bond the mould and the cured/ 
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A METHOD OF MANUFACTURING A CONTACT LENS 

B ftgkgCQMPtL of . the Invention 

Field of the Invention 

This invention relates to a method of manufacturing a contact lens, 
5 and, in particular, to a method of manufacturing a contact lens from two 
or more differing materials, for example a composite lens, bifocal or 
trifocal lens. 

Stilts Pf the Art 

Normally these contact lenses when formed from two or more 
10 materials are formed with a first member formed from a first material and 
a second member formed from a second material, In one particular 
example of this, a composite lens which is generically known as "Saturn" 

* 

in the industry, the first member comprises the optical zone of the lenses 
and is normally made from a "hard" material such as a rigid gas 

15 permeable (RGP) material, and the second member comprises a skirt 

around the optical zone and is normally made from a "soft" material, such 
as a hydrogel material. At present composite lenses of the general type 
described above are manufactured from buttons that axe formed by the 
following process steps: 

20 (a) forming a first rod of material by polymerisation of a first 

monomer material; 

(b) forming a layer of a second material about said first rod of 
material by polymerisation; and 

(c) transversely slicing the rod so formed into buttons. 

25 The problems associated with the above-mentioned manufacturing 

technique for the button include: 
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(a) The first rod of material must be located centrally within the 
finished buttons- With the procedures employed in the industry this is not 
so easily achieved, and consequently there is considerable scope for error 
from this aspect, leading to a high rejection level of rods and buttons. 
5 (b) The actual diameter of the first rod of material provides the 

dimensions of a significant characteristic of the finished lens. Therefore 
the first rod of material has to have a uniform diameter. 

(c) The adhesion between the two materials of the two members as 
a result of the different character of the materials of the composite lens 
10 may be very low, and when this is combined with the fact that the soft 
contact lens material will be swollen after manufacture and prior to use, 
thus exerting a considerable force on this adhesion, the problems can be 
significant. 

The net result of the above is that the production of composite 
15 contact lenses using buttons in accordance with the above-detailed method 
is expensive and results in a high rejection rate of rods, buttons and 
lenses* 

The situations and problems above have been discussed with regard 
to one particular example, namely a "Saturn" lens. It should, however, 
20 be noted that the situation and problems are very similar to those that 
would be encountered for the production of bifocal and other multifocal 
lenses from two or more different polymeric materials. 

Summary pf the Invention 
The present invention is concerned with providing a method of 
25 manufacturing contact lenses, for example composite contact lenses or 
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multifocal contact lenses, in which the above-discussed problems have at 
least been alleviated or reduced significantly. 

m 

In accordance with the present invention in its broadest scope, 
there is disclosed a method of manufacturing a contact lens which has a 
5 first section formed from a first material and a second section formed 
from a second material, which contact lens is manufactured by using a 
casting mould of generally cylindrical construction and having a side wall 
and an end wall, which end wall has an inward displacement into the 
space defined by the side wall, which space defined by the side wall and 
10 end wall is a receptive well into which material can be cast to be 
cured/polymerised, which method comprises: 

casting a first monomer material into the receptive well of the 
casting mould, and polymerising/curing the monomer material; and 

machining the article formed by the above casting into a contact 

15 lens; 

wherein the first monomer material includes a polymerisable 
material which has a penetrating-like action with respect to the material 
from which the end wall of the casting mould is formed. 



The casting moulds for use in the method of manufacture of the 
20 present invention can be mass produced from suitable contact lens 

materials relatively cheaply and with a high degree of accuracy. For 
example, the moulds may be produced by moulding the material in a 
polystyrene mould, the polystyrene mould itself being injection moulded 
at a very low cost. 

25 From this it will be readily understood by those in the industry that 

contact lenses which are made from two or more different materials can 
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be made by the method in accordance with the present invention cheaply 
and easily, as the problems of the currently known process are 
significantly alleviated if not eliminated altogether. 

In one arrangement of the present invention, the inward 
displacement of the end wall of the casting mould is a solid projection, 
the material of which forms one of the sections of the contact lens. 



10 



Alternatively, the inward displacement of the end wall of the 
casting mould may define a second receptive well into which a second 
monomer material may be cast and subsequently polymerised/cured prior 
to machining. 



In accordance with a second aspect of the present invention, a 
method of manufacturing a contact lens which has a first section formed 

from a first material and a second section formed from a second material, 

« 

which contact lens is manufactured by using a casting mould of 
15 cylindrical construction and having a side wall and an end wall, which 
end wall has an inward displacement into a space defined by the side wall 
so that the casting mould has two receptive wells for the casting of 
material to be cured/polymerised which are separated from one another 
by the end wall of the casting mould, which method comprises: 
20 casting a first monomer material into one of the receptive wells of 

the casting mould and polymerising/curing the monomer material; 

casting a second monomer material into the other receptive well of 
the casting mould and polymerising/curing the monomer material; and 
machining the article formed by the above castings into a contact 

25 lens; 
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wherein the first and second monomer materials include a 
polymerisable material which has a penetrating-like action with respect to 
the material from which the end wall of the casting mould is formed. 



10 



The inclusion in the first and second monomer materials of a 
polymerisable material with a penetrating-like action with respect to the 
material of the end wall of the casting mould means that the 
polymerisable material softens, swells and/or dissolves the surface 
material of the end wall of the casting mould, and upon polymerisation a 
very strong bonded interface is produced between the monomer material 
cast and the end wall of the casting mould. In fact, the bond strength of a 

■ 

button made in accordance with the present invention is significantly 
increased over that which would be present should the two materials have 
been placed in direct bonding contact. 



When both of the casting operations have been completed a button 
15 is formed which includes the end wall of the casting mould sandwiched 
between the two bodies of polymerised first and second monomer 
material, each of the bodies of polymerised first and second monomer 
material being strongly bonded to the respective surface of the end wall of 
the casting mould, as discussed in the paragraph above. 



20 The incorporation of the casting mould, or a part thereof, into the 

button means that the method in accordance with the present invention 
utilises a simple one- or two-stage cast moulding operation which is 
significantly cheaper to operate than the presently used method. 



